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Relationship between BPA exposure and physical growth among two-year-old children: Based
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Abstract:

[Background] Studies have shown that bisphenol A (BPA), a typical environmental endocrine
disrupting chemical, may affect children’s growth and development. The stage of toddlerhood is
critical for physical growth, which indicates that children in this period might be more susceptible
to the potential risks of BPA exposure.

[Objective] This study examines the BPA levels in urine of two-year-old children in Shandong Laizhou
Bay Area, and to explore their relationships with children’s physical growth in early childhood.

[Methods] A total of 219 two-year-old children who were followed up in Laizhou Wan Birth
Cohort (LWBC) were finally enrolled. The BPA levels in children’s urine samples were detected; their
growth indices including body length, body weight, head circumference, chest circumference were
measured, and body mass index (BMI) was calculated; their mothers’ demographic variables and
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prenatal health related factors and their basic information and dietary data were collected with a questionnaire. Overall and sex-stratified
generalized linear models were used to analyze the associations between children’s BPA exposure quartiles (Q1-Q4) and physical growth.

[Results] The median of children’s urinary BPA concentration was 0.26 pg-L™ or 1.07 ug-g™ (creatinine-adjusted). According to the generalized
linear models, children’s BPA exposure levels were positively associated with their chest circumference (b=0.152, 95% C/: 0.028-0.275,
Piens=0.016). Compared with the Q1 group, children’s body length and weight decreased significantly of the Q2 and Q3 groups (P<0.05).
The length and weight of the Q2 group decreased (95% C/) by 1.29(2.25-0.32) cm and 0.49 (0.94-0.03) kg, and those of the Q3 group
decreased (95% C/) by 1.32(2.30-0.35) cm and 0.49 (0.95-0.03) kg, respectively, even though the two variables showed variability with
insignificant trend (Pyends > 0.05). No significant changes were found in other physical growth indicators. Among boys, compared with
the Q1 group, the body length, weight, and BMI decreased significantly of the Q2 group (P<0.05), and all indicators of the Q3 group
decreased significantly (P<0.05), but no significant associations were found between BPA exposure and physical growth (Piens>0.05).
Among girls, compared with the Q1 group, the BMI increased significantly of the Q2 and Q4 groups, but the two variables show variability
with insignificant trend in girls (Pwenda > 0.05); BPA concentration was positively associated with their chest circumference (b=0.173, 95% CI:
0.012-0.333, P.nq=0.035) but no significant changes were found in other indicators (Pirenda>0.05).

[Conclusion] Children’s BPA exposure in urine at two years old may be associated with their physical growth and differ between boys
and girls. BPA concentration is positively associated with children’s chest circumference, especially among girls. But some non-linear

associations are found in boys, and higher BPA exposure levels may reduce their physical growth.

Keywords: bisphenol A; two years old; child; physical growth; endocrine disruption
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=N, BPARY B A B BI85 E1Y <15%, BIURETE
80%~120% Z 18], ¥ H R (limit of detection, LOD) ¥
0.1pg-L" PR BPAIKFZRANEFARIE,, PRANETK A
FAeBm%EY (7100, Hitachi, BZ) ME,

1.4 HitESH
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AT BPAKEZRE D, BRI KRB D1
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820, AR NEFIEE,

2 4
2.1 AO4FE
KIRARMANANEESBATI2 AB AL, EAOF
KIEESRHYERITFRENX (P>0.05), WHIEARHAR
2198 %) LA RBATIFRFAE 25 %)l HEK
79 (89.26+2.90) cm, & E 79 (12.78+1.36) kg, BMI A
(16.02+1.27) kg:m?, LEHMKIE 7259 (47.3421.61) .
(48.73£1.96) cm (R 1) , BIMAE L BIERIUTEH
= 2 % 4h) LAV FEIY7KF,
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2 54 LIFE L BIENF
Table 1 Comparison of demographic characteristics between
study population and cohort population and physical growth
indices of two-year-old children

MRAEE IR AR

TR (n=219) (n=773)
Variable StudY Cohor't P
population  population
(n=219) (n=773)

EEAOFER
Demographic information of mothers
REBER % (xxs)
Pregnant age/years (xts)
PR [n (F9REEL /%) ]
Parity [n (Proportion/%) ]
¥~ (Primiparous)
227 (Multiparous)
281 BMI/ (kg'm”?) (xs)
Pre-pregnancy BMI/ (kg-m?) (xts)
ZHEFER/FE [n #96ELL /%) ]
Education level/years [n (Proportion/%) ]
<9 (FHFRLUT)
<9 (Middle school and below)

10~12 (BHHFE)

28.39+4.19 28.34+4.50 0.893°

154 (70.3)
65 (29.7)

519 (67.1) 0.374°
254 (32.9)

21.7742.90 21.77+3.02 0.997°

99 (45.2) 357 (46.2) 0.910°

10-12 (High school or vocational school) 61(279) 219 (283)
>12 (KRERLLLE)
>12 (Junior college and above) e Leres)
REAWN/ 7T [n (HIREL /%) ]
Family monthly income/yuan [n (Proportion/%) ]
<1000 12 (5.5) 46 (5.9) 0.672°
1000~ 127 (58.0) 415 (53.7)
3000~ 59 (26.9) 239 (30.9)
>5000 21 (9.6) 73 (9.5)
AR B ERNTAREITRE [0 (HIRKLL /%) ]
Passive smoking during pregnancy
[n (Proportion/%) ]
2 (Yes) 65(29.7) 252(32.6) 0.413°
% (No) 154 (70.3) 521 (67.4)
MLES
Basic information of children
1451 [n (#BELL /%) ]
Gender [n (Proportion/%) |
B (Male) 104 (47.5) 399 (51.6) 0.281°
%z (Female) 115 (52.5) 374 (48.4)
HHEEARE /g (xts) 3.4240.50 3.41:0.50 0.746°

Birth weight/kg (xts)

Bat& /A M (P, Pss)]

Gestational age/weeks [M (Pys, Pys)]
EAPARYN =Y 3=Fistnn

Physical growth index of children

B Jem (x#s)

40 (39, 40) 40 (39, 40) 0.637°

= 2612,
Length/cm (xzs) ERAFALL
RE /kg (xts)

— 78+1.
Weight/kg (xts) 12.78+1.36
BMI/ (kg:m”) (xts) 16.02+1.27
KBl /em (xts)

N

Head circumference/cm (x+s) 47.34£1.61

X+
HIE fem (xss) 48.73£1.96

Chest circumference/cm (xts)

UF] a : RAPIRIIFAR t10WELEIIME ; b | RAIFSERKLLRF
i3 ; ¢ . RARAKRRHITHALLBIELE,
[Note] a: Means are compared by two independent sample t-test; b:
Medians are compared by nonparametric test; c: Proportions are
compared by chi-square test.

www.jeom.org



#4545 523 &% | Journal of Environmental and Occupational Medicine | 2020, 37(11)

1053

2.2 2% %)) .BPAREKF

219612 % %) LA 178 IR BPA (81.28%) ,
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KIMAEEHHEF Q14H (P<0.05), RAF K. FAERN
T & B & Hos5% a5 Bl 59 1.29 (2.25~0.32) cm. 0.49
(0.94~0.03) kg, Q3L H K. KB THEENRE 95%C
73 5 79 1.32 (2.30~0.35) cm. 0.49 (0.95~0.03) kg ; 1B &
BRI THITFRNX (Pen>0.05, Bl 1A, B), HHM
EfstrElt QU AATHITFEX LR ; BEREKZ
IEHEXHEEE (Pun=0.016, B 1E) (EXEKRER, W47
¥l www.jeom.org/article/cn/10.13213/j.cnki.jeom.2020.

20326) . BMI. SkEIFIFRAZINKEX (Bl 1C. D)o

MADBRE, TX&URRERER: BEHR
QA5 K. AE sBMIIEFIYE F QL4 (P<0.05),
B FE. BMIW TEEREIS%CADH 154
(2.70~0.39) cm. 1.32 (1.94~0.69) kg. 1.02 (1.69~
0.34) kgem? (El2A. B. C) ; Q34AFR B iR 9K F
Q14l (P<0.05), B . KE. sMmI. kE. MENT
B 1B X H 95% C1 93 5 79 1.99 (3.18~0.80) cm. 1.26
(1.91~0.62) kg. 0.80 (1.50~0.10) kg:m?. 1.11 (1.97~
0.27) cm. 1.44 (2.44~0.44) cm ; BEB MR RITTE
FitFR X (Pez>0.05) (B2), B RH—EMNIEL
MXR MEZXEFLAUARLER, Q2. Q4 4 BMI
=T Q1A (P<0.05), Y& N{E K H 95% CI 535! 79 0.65
(0.06~1.24) . 0.76 (0.16™1.35) kg:m? (& 2C), B2 H
MR ERITFEERENX (Pen>005) ; BBPARESK
B2 EHEXBE (Per=0.035, E2E) (EXKER,
04 b 78 ¥ £} www.jeom.org/article/cn/10.13213/j.cnki.
jeom.2020.20326) , 5 & 1. 1KE. kEEIRR LI X
BX (Bl2A. B. D),

. Poen=0.418 0 Poerd=0.101 10 Pound=0.133 o Pryers=0.340 X Pyeri=0.016
: ' ~B]

O[S J rrrrr 0.5 05 [ 05 [ 1 I
0 B o | ]q ot 3
-1 —] B 0.0 R 1 """ R 0.0[0mswesaforn oo i """ 2 J | J R e [ [
a P« a { [ a8 g 805 s
3 K I ) = o

-2 I J -0.5 1 J -0.5 J J 10 J -1 | |

-3 1. _1.0— . . . 15 . . . | | . .

al a2 03 a4 al a2 a3 a4 al a2 a3 a4

Ql Q2 Q3 Q4
BPA

CElA:BK;B:{AZ :c:BMI; D :kE ;E: lE, REMNEFRZCEFEZH BV BFES

BPA

BPA

BB MR Q1~0s FFEKTLIE L BPA RAEUKTERE,
[Note] A: Body length; B: Body weight; C: BMI; D: Head circumference; E: Chest circumference. The models are adjusted for pre-pregnant BMI, maternal
education level, family monthly income, children’s gender, children’s birth weight. The Q1-Q4 exposure levels are replaced by the median BPA

levels of each group in P for trend test.
1

Figure 1 Confounder-adjusted associations of urinary BPA levels with physical growth among 2-year-old children (n=219)

B EE (Boy)Pyens=0.776
L E(Girl)Pyens=0.474

BPA

BREERIER2 %4 BPARBKTSHIELBIEIRNXR (n=219)

B EE(BOY)Pyens=0.611
ZE(Girl)Pyeni=0.069

BB EE(BOY)Pyens=0.370
L EE(Girl)Pyenq=0.086

BPA

BPA

BER. KEAWN, LK) LIERFIHERE,

BB (BOY)P,ens=0.867

5 L EE(Girl)Pyens=0.231

BB EE(BOY)Pyens=0.101
L EE(Girl)Pyeng=0.035

BPA

BPA
O BE(Boy) O XE(Girl)

BPA

2[A] 2(8] ¢ [D] 2[E]

1 1 % 1 1 1 [ jL
s T S o] DH ————— S | H]% S o IID%H’ § oforfrfrogriote
R -1 [ ' X 1 R OO O X J [ J R
£ 11 4 11 E T £ ] Baf |1
< \ \ < 5 l J ST L \ < 5 ’ Q 5 \

-3 l

20308 Q1020304 2 iasar arazas 2 lo2e3cs 1020308 s a1a2asas e e

CEIA: 8K ;B fAE :c:8BMI; D: kE; E: fE, RIEAREFREROIFESFRZR BV FRZHBEER. KEBWA. HERKE, BB MR
1 Q1~04 TR T LIE4H BPA U EUKFERE,
[Note] A: Body length; B: Body weight; C: BMI; D: Head circumference; E: Chest circumference. The models are adjusted for pre-pregnant BMI, maternal
education level, family monthly income, and children’s birth weight. The Q1-Q4 exposure levels are replaced by the median BPA levels of each

group in P for trend test.

E2 M5I9ERE2%5 %)L BPARRKFSHFELTREITHXA

Figure 2 Adjusted associations of urinary BPA levels with physical growth among 2-year-old children by gender stratification
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AR ABER) BPA R ERIK AR £49 0.26 pg-L s
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BEBBETM, AMERHR—H 22, fHE
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Children’s Environmental Health Study, MOCEH) & 31
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EXRMARFERRLIN 2P XESHENEEXXR,
BLEsPAREKEREHN, BMIBBEIE N, XE2
EEESEFNEIAZE (National Health and Nutrition
Examination Survey, NHANES) FIF=EFIZ8 8 & 3£F0) |,
EREITHIAS (the Center for the Health Assessment
of Mothers and Children of Salinas, CHAMACOS) .
ARFFERER-)JLESFREE ALY [Infancia y
Medio Ambiente (Environment and Childhood) Project,
INMA] LA 6~19 Z B LEFDFEANR, 543 BPASR
B 5 BMI ZiF5 2 IEMEX B8 MARRE R 772, 3=
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Outcomes and Measures of the Environment, HOME)
RETAELER, BT 25 %) BPAREES BMI 21T
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REMRIGIT I | EFRE. RS UKME. AM
EHFEFEERAREENER ™Y, HARMANGS
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HERX. MBI RRERAREREEM, IF15
WERRFEHFEMZF (Maternal-Infant Research on
Environmental Chemicals, MIREC) FF & I Z2HABPARR S
KENEZREZEEENBRTHEEEEZERX, BE
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